Estrogen pretreatment directly potentiates endothelium-dependent vasorelaxation of porcine coronary arteries.
We tested whether vasorelaxation of coronary arteries is altered after overnight (18-22 h) exposure to physiological levels of 17 beta-estradiol. Ring segments of left circumflex coronary artery from six female and six castrated male pigs were incubated in vials of sterile Dulbecco's modified Eagle's medium with 1 nM 17 beta-estradiol, 1 nM 17 beta-estradiol + 10 nM tamoxifen, 1 nM 17 alpha-estradiol, or estrogen vehicle (ethanol) under normoxic conditions in an O2-CO2 incubator at 37 degrees C for 18-22 h. Coronary rings, with and without endothelium, were then suspended in vessel baths for measurement of isometric force. Vasorelaxation responses to the calcium ionophore A-23187, ADP, and nitroglycerin were examined in the rings after prostaglandin synthesis blockade and precontraction with U-46619. Sensitivity to A-23187 (-log M concentration required for 50% of maximal relaxation) was significantly enhanced in coronary rings with endothelium from females and castrated males when rings were incubated with 17 beta-estradiol but not when they were incubated with 17 alpha-estradiol or 17 beta-estradiol+tamoxifen. Acute (2h) exposure of coronary arteries to 1 nM 17 beta-estradiol did not alter responses to A-23187. 17 beta-Estradiol (1 nM) was not itself directly vasoactive in coronary arteries with or without prior incubation with the steroid. Vasorelaxation of rings with and without endothelium to ADP and nitroglycerin was not significantly different among the treatment groups. Relaxation to A-23187, but not ADP, was abolished by removal of the endothelium or exposure to 100 microM NO2-L-arginine.(ABSTRACT TRUNCATED AT 250 WORDS)